Approximately one in four patients with chronic obstructive pulmonary disease (COPD) have asthmatic features consisting of wheezing, airway hyper-responsiveness or atopy. The Global initiative for Asthma/Globalinitiative for chronic Obstructive Lung Disease committee recently labelled these patients as having asthma-COPD overlap syndrome or ACOS. ACOS also encompasses patients with asthma, ≥40 years of age, who have been cigarette smokers (more than 5-10 pack years) or have had significant biomass exposure, and demonstrate persistent airflow limitation defined as a post-bronchodilator forced expiratory volume in 1 second (FEV 1 )/forced vital capacity of <70%. Data over the past 30 years indicate that patients with ACOS have greater burden of symptoms including dyspnea and cough and show higher risk of COPD exacerbations and hospitalizations than those with pure COPD or pure asthma. Patients with ACOS also have increased risk of rapid FEV 1 decline and COPD mortality. Paradoxically, experimental evidence to support therapeutic decisions in ACOS patients is lacking because traditionally, patients with ACOS have been systematically excluded from therapeutic COPD and asthma trials to maintain homogeneity of the study population. In this study, we summarize the current understanding of ACOS, focusing on definitions, epidemiology and patient prognosis.
and Nutrition Survey, which randomly sampled 6,840 Korean adults, 19 years of age and older, in 2008, 13 .4% of Korean adults 40 years of age and older had spirometric evidence of airflow limitation, defined by forced expiratory volume in 1 second (FEV 1 )/forced vital capacity (FVC) ratio of less than 0.7 3 . Given that there are 24 million Koreans over 40 years of age 4 , population-based calculations suggest that there are 3.2 million adults living in Korea with fixed airflow limitation, most likely from COPD. The prevalence of asthma is also high in Korean adults 40 years of age and older with approximately 10% of adults 40 to 50 years of age having asthma. Remarkably, among those 70 years of age and older, the prevalence of asthma exceeds >70% in Korea 2 . With these remarkably high rates of asthma and COPD in the Korean community, just by chance, there will be many patients who have features of both asthma and COPD. With increasing age, the probability of overlap increases as the prevalence of these two conditions rise. Given these high rates of athma and COPD in Korea, the prevalence of asthma-COPD overlap syndrome (ACOS) may be as high as 50% in individuals over the age of 80 with fixed airflow limitation 5 . Although asthma and COPD share some similar clinical features including symptoms (e.g., dyspnea, wheezing, and
Introduction
Asthma and chronic obstructive pulmonary disease (COPD) are common conditions that impact directly on the airways. The most current estimates indicate that there are 330 million individuals with asthma and 384 million with COPD worldwide 1 . Korea is no different than most industrialized countries in terms of prevalence of asthma and COPD 2, 3 . According to data from the fourth Korean National Health Tuberc Respir Dis 2017;80: [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] www.e-trd.org cough) and airflow limitation, pathophysiologically they are distinct disorders. For instance, while airway inflammation is observed in both conditions, in asthma there is a predominance of eosinophils in the airways and in COPD there is a predominance of neutrophils. Furthermore, in asthma there is a lymphocytic bias towards type 2 helper (Th2) cells and Th2 cytokine network; whereas in COPD, there is a bias towards type 1 helper (Th1) and type 1 cytotoxic T-cells 6, 7 . Even with airflow limitation, there are subtle but important differences. In asthma the airflow limitation tends to be episodic with complete or near complete reversible during periods of stability or with treatment 6 . In contrast, in COPD, the airflow limitation tends to be persistent and often progressive 7 . Clinical presentation is also typically different. Asthma often develops in childhood, then undergoes remission during adolescence or young adulthood and may return when individuals reach middle age, although in adult onset asthma, symptoms do not typically appear until patients are in their 40s or 50s 8 . In many cases, asthma coexists with atopy and allergic rhinitis 2 though many patients with atopy or allergic rhinitis never develop asthma. COPD, on the other hand, is driven by long-term exposure to cigarette smoke or biomass fuel, though increasingly the role of prior tuberculosis infection is being recognized as an important cofactor for COPD in tuberculosis endemic areas such as Korea and South Africa [9] [10] [11] [12] . Aside from cigarette smoke and a prior history of tuberculosis, the other major risk factor for COPD is aging. COPD is distinctly unusual before age 30 and its prevalence increases exponentially beyond age 40. Thus, in young adults who present with shortness of breath and airflow limitation, asthma is most likely. However, because long-term asthma or adult-onset asthma can present with fixed airflow limitation, if the same patient presents in his 40s and beyond with these symptoms, diagnostic confusion can arise. Moreover, given the high prevalence of both asthma and COPD in the Korean adult population over 40 years of age, there may be a large number of patients with fixed airflow limitation, who may have both features. Thus, for the "average" clinician, "binning" of patients either to "asthma" or "COPD" categories (but not to both) is often challenging and capricious.
Although some may argue that diagnostic labels are just nomenclature (i.e., just words), in reality, therapeutic implications are vast depending on the diagnosis. Once the patient is labelled with "asthma, " expert guidelines recommend inhaled corticosteroids 6 as the first line of therapy with almost no exception. Patients, who are diagnosed with "COPD," on the other hand, should be given as first line therapy long acting bronchodilators and no inhaled corticosteroids (with almost no exception) 7 . The dilemma comes when patients have features of both asthma and COPD. What should the practicing clinician do under this scenario? (Figure 1) . Regrettably, there is remarkable silence from the experts on the management of patients with both asthma and COPD because there is a marked scarcity of high quality data that have evaluated management strategies on such patients. To date there have been no large Phase III clinical trials that have evaluated novel therapeutics in patients who have both asthma and COPD. Traditionally, to qualify drugs for COPD, drug makers had to systematically exclude patients who have had any significant history of asthma. Some had to even exclude individuals, who did not have a personal history of asthma but demonstrated "large" bronchodilator responses on baseline spirometry 13 . Similarly, for asthma trials, drug makers had to routinely exclude current smokers and even ex-smokers who had smoked for more than 5 pack-years 13 . This was done for regulatory reasons and because of the ongoing concern among drug makers that "asthma" drugs would be less effective in populations that are "contaminated" by patients who may also have COPD 14 . Recently, there has been a shift in emphasis away from diagnostic disease categories to "treatable traits" 15 . The problem with this approach is that there is little consensus on what these "treatable traits" are in asthma and COPD and more importantly no consensus on the threshold values that should be used for each of the treatable traits to maximize therapeutic signals (and minimize risks associated with treatment). Take for example peripheral eosinophils in asthma and COPD. Although there is an agreement that individuals who demonstrate "high" peripheral eosinophilia with airways disease should be treated with inhaled corticosteroids, there is no consensus on what threshold value should be used to guide therapy 13, 16, 17 . Some have used an absolute peripheral eosinophil count, while others have used percentage of total leukocyte count. Still others have used the upper limit of normal values; whereas others have used lower (arbitrary) thresholds. The lack of consensus (reflecting the paucity of high quality studies that have addressed this issue) creates confusion for the practicing clinicians, preventing them from implementing this approach in clinical practice. There is another major problem of using "treatable trait" approach to airways disease. Patients with COPD, in particular, have multiple comorbidities and non-specific symptoms. The use of the "treatable trait" approach can lead to polypharmacy with drugs of marginal benefit (e.g. statins for treatment of "systemic inflammation") that may have serious consequences for patients, especially elderly patients 18, 19 . Until these issues are fully resolved, treating the "treatable trait" approach cannot be advocated. Thus, there is a pressing need to define the patients who have both asthma and COPD features and to conduct rigorous clinical trials to ascertain the best management strategies for these patients.
Definitions of ACOS
There is no universally accepted definition of ACOS. In response to the diagnostic and therapeutic challenges faced by practicing clinicians who manage patients with airways disease, the Global initiative for Asthma (GINA) and the Global initiative for chronic Obstructive Lung Disease (GOLD) committees jointly created the term asthma-COPD overlap syndrome (ACOS) to acknowledge the daily reality of patients who have features of both asthma and COPD and to begin the conversation that will lead to a "consensus" definition of ACOS 20 . However, because the GINA/GOLD document on ACOS is a series of checklist of characteristics of ACOS without thresholding, it is not particularly useful as a diagnostic tool for the clinician. Others have offered more practical case definitions of ACOS (Tables 1-3 ) 16, 21 . The Spanish Society of Pneumology and Thoracic Surgery (SEPAR) and the Roundtable Groups have endorsed case definitions based on major and minor criteria. The Roundtable group recommends fulfillment of all 3 major criteria for ACOS (1, persistent airflow limitation + 2, ≥10 pack years of smoking or biomass exposure + 3, documented history of asthma or bronchodilator response of 400 mL or greater in those without a prior history of asthma) and at least one minor criterion (1, documented history of atopy or allergic rhinitis; or 2, bronchodilator response of 200 
Major criteria Minor criteria
Previous history of asthma IgE >100 IU or history of atopy Bronchodilator response to salbutamol of >15% and 400 mL Bronchodilator response to salbutamol of >12% and 200 mL on at least 2 separate occasions or blood eosinophilia >5%
Of patients with persistent airflow limitation, FEV 1 /FVC below lower limit of normal or 0.7, ACOS is considered if at least one major criterion or two minor criteria are met. SEPAR: Spanish Society of Pneumology and Thoracic Surgery; ACOS: asthma-COPD overlap syndrome; COPD: chronic obstructive pulmonary disease; FEV 1 : forced expiratory volume in 1 second; FVC: forced vital capacity. mL or greater on 2 different occasions; or 3, peripheral eosinophil count of 300/μL or greater). SEPAR, on the other hand, recommends the presence of at least one major criterion (history of asthma or bronchodilator response of ≥400 mL) or two minor criteria (1, IgE >100 IU or history of atopy; or 2, bronchodilator response of ≥200 mL on two different occasions or blood eosinophilia of >5%) in the presence of fixed airflow limitation. Using this case definition, Cosio et al. 22 examined the prevalence of ACOS in the COPD History Assessment in Spain (CHAIN) cohort and found that 15% of the COPD patients met SEPAR' s diagnostic criteria for ACOS. Importantly, they found that patients with ACOS had 2 times the mortality rate at 1 year compared with patients, who did not have ACOS but had COPD only 22 .
Prevalence of ACOS in Patients Diagnosed with COPD
Most of the large data published on ACOS prevalence have used a more convenient definition based on self-report of COPD and asthma or spirometry plus self-report of asthma rather than GINA/GOLD's, SEPAR's or Sin's definitions of ACOS. There have been approximately 17 studies that have examined this relationship [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] and Alshabanat et al. 37 performed a meta-analysis of these 17 studies and found that the pooled prevalence of ACOS was approximately 27% among individuals who had originally been diagnosed with COPD. Although there was some heterogeneity among the included studies, ACOS was generally more prevalent in the younger populations (40 to 60 years of age) compared with the older populations (>60 years of age). There was no consensus on whether there is a sex difference in the rate of ACOS in the community with some studies reporting a female predominance, while others demonstrating no significant differences between men and women 37 . One major limitation of all of these studies was the reliance on self-report of asthma, which may be susceptible to recall bias.
To address this limitation, Tkacova et al. 38 used bronchial hyperresponsiveness to define the "asthmatic" phenotype in patients with COPD. Using the Lung Health Study (LHS) data, which measured bronchial hyperresponsiveness to methacholine in patients with mild to moderate COPD, they found that 24% of these patients demonstrated bronchial hyperresponsiveness as defined by a provocation concentration (PC20) of 4 mg/mL or less to induce at least a 20% fall in FEV 1 from baseline values. ACOS defined by bronchial hyperresponsiveness in COPD patients was associated with a faster decline in FEV 1 and increased risk of respiratory but not all-cause mortality over 11 years of follow-up. It should be noted, however, that although bronchial hyperresponsiveness is one of the hallmarks (and defining features) of asthma, its pathophysiology may be quite different in COPD than that in asthma. In asthma, for instance, bronchial hyperresponsiveness appears to be driven by underlying eosinophilic airway inflammation and disturbances in airway smooth muscle; whereas in COPD, the main risk factors of bronchial hyperresponsiveness are altered baseline geometry of the airways and smoking 39 .
Prevalence of ACOS in Patients Diagnosed with Asthma
To date, the totality of data suggests that one in four patients with COPD have coexisting asthma or "asthmatic" features. What is less known is the prevalence of COPD in those with pre-existing asthma. Population based studies that used spirometry to ascertain individuals with fixed (or persistent) airflow limitation indicates that approximately 25% to 30% of individuals with "COPD" (defined based on post-bronchodilator FEV 1 /FVC falling below the lower limit of normal values) are lifetime never smokers, representing approximately 7% of the general population 40, 41 . The main risk factors for COPD among never smokers are history of asthma and increasing age. Selfreported history of asthma (which is present in 5% to 10% of the general population aged 40 years and older) increases the risk of COPD by ~4-to 5-fold 41 . Presence of bronchial hyper- responsiveness, which is as noted earlier one of the hallmark findings in asthma, also increases the risk of incident COPD by 4-fold, independent of other factors including smoking and aging 42 . In the general population, the population risk factor of asthma (defined either by bronchial hyperresponsiveness or self-report) for incident COPD is approximately 20% to 25% versus smoking, which is associated with a population attributable risk of 38% for incident COPD 42 . What is less known is the impact of lifetime cigarette smoking on the incidence of COPD among asthmatics. Smoking is the most important risk factor for accelerated decline for both men and women, such that heavy smokers experience 50 mL/ yr decline in FEV 1 in men and 32 mL/yr decline in women. Asthma by itself imposes a small excess risk of accelerate decline. Male asthmatics experience on average 40 mL/yr FEV 1 decline and female asthmatics experience 28 mL/yr decline. There is an additive effect of smoking and asthma such that male asthmatics who smoke experience a 54 mL/yr decline and female asthmatics who smoke experience a 36 mL/yr decline (normal ~20 to 30 mL/yr decline) 43 . Despite this relatively modest excess risk of FEV 1 decline imposed by asthma, asthmatics are over-represented in the COPD population by age 60 years because asthmatics in general have smaller lungs at full lung maturity (which occurs between 18 and 25 years of age). Thus, James et al. 43 found that at age 60, an "average" white nonsmoking male with asthma in Busselton had FEV 1 that was approximately 380 mL lower than a similar non-asthmatic male (we will call the latter individual the "reference" male). Interestingly, a similar (heavy) smoking (non-asthmatic) male had FEV 1 that was 190 mL lower than the reference male. If the heavy smoker was also an asthmatic, his FEV 1 was 560 mL lower than of the reference male.
The additive effects of smoking on asthmatics were well described in the Busselton Study, which was discussed earlier and in the Copenhagen City Heart Study (CCHS). CCHS was a prospective population-based study, which began in 1976 and in which 50% of the study subjects were smokers at enrollment and ~3% were asthmatics. The average FEV 1 decline in those with asthma was 38 mL/yr versus 22 mL/yr without asthma. As with the Busselton Study, smoking had an additive effect in accelerating the decline in FEV 1 over 15 years by increasing the rate of FEV 1 decline by 10 to 20 mL/yr 44 . Together, these data suggest that asthmatics have increased risk of "COPD" (defined by post-bronchodilator FEV 1 /FVC below 70% or the lower limit of normal on spirometry) between 40 and 80 years of age through two independent mechanisms: (1) reduced lung growth in childhood and (2) accelerated decline in FEV 1 during adulthood. Smoking amplifies this risk (in an additive fashion) by accelerating FEV 1 decline. While there is tremendous variation, on average, asthmatics experience 10 mL/yr excess decline in FEV 1 versus non-asthmatics and smoking adds another 10 to 20 mL/year decline in FEV 1 . Thus, by age 60, one in three to one in two asthmatics who smoke through their lifetime will develop COPD (vs. 15% to 20% of non-asthmatics who smoke).
Clinical Presentation of ACOS
In general, patients with ACOS appear to be more symptomatic and have worse health outcomes compared with patients with asthma or COPD alone, though there is considerable heterogeneity of data across studies. In the EPI-SCAN Study, for instance, which was a population-based Spanish cohort that examined 3,885 individuals 40 to 80 years of age, Miravitlles et al. 32 showed that compared with individuals with COPD alone, those who had both COPD (based on spirometry) and asthma (based on self-report) had more dyspnea, lower 6-minute walk distance, and worse health status (as measured on St. George' s Respiratory Questionnaire). In the PLATINO Study, which was a population-based study in five Latin American countries, individuals with ACOS had more respiratory symptoms, worse lung function and were 2.1 times more likely to experience an exacerbation and 4 times more likely to become hospitalized than those with COPD alone 24 . Similarly, the COPDgene Study showed that individuals with COPD (defined by spirometry) and asthma (defined by selfreport of physician diagnosis of asthma) were diagnosed with COPD at an earlier age, with lower lifetime smoking intensity and reported more symptoms and worse quality of life compared with individuals with COPD without asthma. Importantly, individuals with ACOS were 3.6 times more likely to be a "frequent" exacerbator (defined as having 2 or more exacerbations per year) and to experience severe exacerbations requiring hospitalization or ventilatory support in the intensive care units 27 . These findings have been largely recapitulated in other parts of the world including Asia. Rhee et al. 36 in Korea have shown that individuals with ACOS were likely to use emergency rooms and be hospitalized for their respiratory condition compared with individuals with COPD alone. The two large systematic reviews and meta-analyses conducted on ACOS have affirmed these findings by demonstrating that patients with ACOS have greater symptomatic burden and require greater health care utilization including emergency department visits and hospitalization than individuals with COPD alone 37, 45 . One interesting phenotype associated with ACOS is atopy and allergic rhinitis. De Marco et al. 46 found that individuals who had ACOS (defined by self-report of asthma and COPD) were two times more likely to report allergic rhinitis compared with individuals who had COPD only. However, because most patients with allergic rhinitis or atopy do not develop airflow limitation, the presence of these conditions is not very useful in defining ACOS in clinical practice.
Pathology and Pathogenesis of ACOS
Although the exact pathogenesis of ACOS is unknown, there is general belief that ACOS is associated with more "airway" disease than pure COPD. Pathologically, COPD is typically characterized by airway inflammation and remodeling (thickening of wall) involving small airways (which are less than 2 mm in diameter) and destruction of respiratory bronchioles and distal parenchyma, leading to emphysematous changes in the lungs 47 . Both the changes in the small airways and emphysema contribute to airflow limitation. As noted previously, cigarette smoke induces centrilobular emphysema as well as airway remodeling; whereas biomass smoke appears to predominantly contribute to airway remodeling (and less to emphysema) 48 . Alpha-1-antitrypsin deficiency, which is the only known genetic cause of COPD, leads to panlobular emphysema and airway remodeling (though the airway remodeling is less prominent than that caused by cigarette smoke) 49 . Asthma, on the other hand, is largely characterized by airway inflammation and remodeling involving both the larger and smaller airways. Although parenchymal changes can be found in asthmatics, they are rare and are usually associated with severe (life-threatening) disease or acute exacerbations 50 . Superficially, the inflammatory drivers of airway inflammation appear to be quite different than those of COPD. It is widely accepted that the inflammatory process of asthma is related to eosinophilic and Th2 pathways; whereas in COPD, neutrophils are thought to play the predominant role. However, with increasing scrutiny, there are emerging data to indicate that this dogma oversimplifies reality. Many asthmatics, especially older ones with moderate to severe symptoms, have an abundance of neutrophils in their airways and as many as 30% to 40% of COPD patients demonstrate elevated eosinophil count in both sputum and in peripheral blood 51 . Moreover, the uniqueness of Th2 bias in asthma is now questioned as COPD airways may also demonstrate the "asthma" biosignature. Christenson et al. 52 , for example, used transcriptomics data from bronchial brushes of medium sized and small airways of COPD patients and found that the "asthma" genomic signature consisting mostly of genes involved in the Th2 inflammatory pathway was enriched in COPD airways compared with healthy controls and smokers without COPD. Most importantly, the COPD patients who had Th2-high gene expression profile on bronchial brushes demonstrated greater bronchodilator reversibility, peripheral and tissue eosinophilia, and a more favorable response to inhaled corticosteroids than COPD patients who did not have the Th2 biosignature 52 .
It is tempting to speculate that these COPD patients who have enriched Th2 biosignature in their airways may represent those with ACOS. Additional studies will be needed to validate this hypothesis.
ACOS patients may also represent those with more airway disease than emphysema even among smokers. The COPDgene investigators carefully phenotyped patients with ACOS versus those with pure COPD and found that ACOS patients had more severe and more frequent respiratory exacerbations, less emphysema and greater airway wall thickness on computed tomography (CT) compared to subjects with COPD alone 53 . Similarly, Gao et al. 54 using inspiratory and expiratory CT images, showed that patients with ACOS demonstrated less emphysema burden and less gas trapping following bronchodilators than those with pure COPD. Interestingly, Hardin et al. 53 performed genetic analysis of ACOS and found significant hits in genes for CSMD1, SOX5, and GPR65. Together, these data suggest that ACOS is associated with molecular drivers of asthma and that cigarette smoke amplifies these drivers.
Prognosis of ACOS
Sorino et al. 55 followed patients with ACOS, COPD, and asthma patients for 15 years and found that compared with individuals in the community without any of these airway disorders, those with ACOS had 1.83-fold increase in mortality (p<0.0001), those with "pure" COPD had 2.31-fold increase (p<0.0001) and those with "pure" asthma had 1.19-fold increase in risk of total mortality (p=0.085). In the CCHS, ACOS was subdivided into two groups: ACOS with early onsetasthma (asthma onset before 40 years) and ACOS with late onset-asthma (asthma onset ≥40 years of age). They found that 36% of study participants with any airway disease had ACOS. Compared with never smokers without asthma or COPD, total mortality was increased by 1.81 fold in late onset asthma ACOS (p<0.0001), by 1.44 in early onset asthma ACOS (p=0.03), by 1.73 in "pure" COPD (p<0.0001), and by 1.05 in "pure" asthma (p=0.73). For respiratory mortality, the corresponding hazard ratios (HRs) are 6.36 in late onset asthma ACOS (p<0.0001); 2.30 in early onset ACOS (p=0.06), 3.69 in pure COPD (p<0.0001), and 2.58 in pure asthma (p=0.01) 56 . Compared with "pure" COPD, late onset asthma ACOS was associated with greater risk of total mortality (HR, 1.39; p=0.001) and respiratory mortality (HR, 3.51; p<.0001). In contrast, there was no significant mortality difference between pure COPD and early onset asthma ACOS. Individuals with late onset asthma ACOS had the highest rate of decline in FEV 1 at 49.6 mL/yr, followed by "pure" COPD at 39.5 mL/ yr, early onset asthma ACOS at 27.3 mL/yr and healthy ever or never smokers at 21 mL/yr 56 . Together, these data suggest that ACOS, especially when asthma is diagnosed later on in life, is associated with worse prognosis than even with pure COPD, driven largely by increased risk of progression of their lung disease and respiratory mortality.
Treatment of ACOS
As noted previously, there have been no large scale therapeutic trials on patients with ACOS. It is generally believed, though not proven, that patients with ACOS would respond to better to inhaled corticosteroids than those with pure COPD. Moreover, as noted earlier, ACOS patients in general have more symptoms (of dyspnea and cough), worse health status and are at increased risk of exacerbations compared with patients with pure asthma or pure COPD. Thus, they may require more intensive management. Some experts have suggested inhaled corticosteroids/long acting beta2 agonist combination (ICS/LABA) as the first line therapy for ACOS, followed by the addition of a long acting anticholinergic if the patient remains persistently symptomatic with ICS/LABA combination 57 . This notion is supported by the GLUCOLD Study 58 , which evaluated the effects of ICS and ICS/LABA combination therapy on FEV 1 decline and bronchial hyperresponsiveness. They found in this relatively small study was that 30 months of ICS or ICS/LABA therapy significantly reduced the rate of decline in FEV 1 58 . What was different about this cohort versus other much larger cohorts such as the Lung Health Study 2 (LHS2) which also evaluated the effects of ICS on FEV 1 decline (and showed no impact), was that the geometric mean of the provocation concentration (PC20) in GLUCOLD was 0.7 mg/mL versus ~8 to 10 mg/mL in the LHS2 study 59 . These data suggest that COPD patients who also have bronchial hyperresponsiveness (BHR) are more likely to "respond" to ICS or ICS/LABA compared with COPD patients who do not demonstrate BHR. Another approach is to use peripheral eosinophil count to guide the choice of treatment. However, as noted earlier, while the use of peripheral eosinophil count is appealing and intuitive, currently there is no consensus on the thresholds that should be used to target patients with ICS or ICS/LABA. Nevertheless, there are some promising retrospective data showing that COPD patients with "elevated" peripheral eosinophil counts respond better to ICS or ICS/ LABA combination than those with non-elevated peripheral eosinophil counts 16, 17, 60 . Peripheral eosinophil count may also associate with risk of pneumonia related to ICS use 61 , which if confirmed in a prospective study, may provide clarity on the risk-benefits of ICS therapy in ACOS patients.
While the role of ICS is debatable, there is general consensus that symptomatic ACOS patients should receive a longacting bronchodilator. Which long-acting bronchodilators are optimal in ACOS is matter of debate. In general, long acting muscarinic antagonists coax a greater improvement in FEV 1 and larger reduction in the risk of exacerbations than LABAs in COPD 62 . However, comparative studies have not been performed in patients with ACOS. Thus, firm recommendations are not possible.
Until high quality data become available in ACOS, it may be prudent to use low-dose inhaled corticosteroids and a longacting bronchodilator as the first line treatment for patients with ACOS. There is no reason to believe that patients with ACOS would have differential risk of pneumonia related to ICS compared with those with pure COPD. Thus, ICS should be used with caution in ACOS patients whose FEV 1 is less than 50% of predicted 63 . Similar to patients with pure COPD or elderly patients with asthma, patients with ACOS should be vaccinated annually for influenza and every 5 to 10 years with pneumococcus and provided with the resources to foster smoking cessation. Figure 1 depicts a practical way of evaluating and managing patients with ACOS.
Summary and Future Directions
One in four patients with COPD have ACOS. Patients with ACOS have a great burden of symptoms and poor health status. They are at increased risk of exacerbations and hospitalizations and experience accelerated decline in lung function compared with patients with pure COPD or asthma. Moreover, they are at the highest risk of COPD mortality. Despite this large burden of disease and poor prognosis of these patients, there is little high quality evidence in the literature to guide therapeutic decisions in ACOS patients. While there is general consensus that inhaled corticosteroids may be effective in these patients, there is surprisingly a paucity of data to support this belief. However, until more (solid) data are available, inhaled corticosteroids, along with long acting bronchodilators are reasonable first line therapies for patients with ACOS.
Given the large burden of disease in ACOS patients, there is a pressing need to conduct high quality therapeutic trials to determine the most optimal management strategies for these patients. There is also an urgent need of easy, inexpensive biomarkers to accurately identify ACOS patients and to guide therapeutic choices. The consensus definitions by SEPAR and the Roundtable groups will enable the conduct of these crucial studies.
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